Susceptibility of Lantana Cultivars to Orthezia insignis
T he greenhouse orthezia, a damaging insect pest, is native to Central America and South America (Booth et al., 1995) but is now pantropical in distribution. It is usually found in greenhouses in temperate parts of the world but in warmer locations such as Florida and southern California, it is commonly found infesting plants in the landscape.
The greenhouse orthezia is unusual in that long, posteriorly oriented white waxy filaments are secreted on females. These filaments typically extend twice the length of the body (Essig, 1926) . The structure that the filaments form, called the ovisac, houses eggs produced by females. Nymphs hatching from the eggs crawl through a posterior opening on the ovisac onto the host plant. Like aphids, reproduction is parthenogenetic (Epila, 1986) . The greenhouse orthezia is a sucking insect that feeds on plant sap. Honeydew secreted by the feeding insects supports the growth of sooty mold, which renders plants unsightly and reduces photosynthetic efficiency.
The host range of the greenhouse orthezia is extensive and it has been reported feeding on species within 34 families (Ben-Dov et al., 2000) . It is considered to be a very damaging and even lethal pest of some lantanas. Management of the greenhouse orthezia is generally accomplished by application of botanical oils (Hussain et al., 1996) or by release and augmentation of ladybird beetle (Decadomius bahamicus and Hyperaspis pantherina) predators (Bennett and Gordon, 1991, Booth et al., 1995) . The purpose of this study was to determine if genetic resistance to the greenhouse orthezia exists among the numerous cultivars of lantanas grown as ornamentals in the United States.
Materials and methods
Rooted cuttings of 21 cultivars and/or species of lantana were potted into 2.8-L (0.75-gal) plastic containers using a 5 pine bark: 4 sedge peat : 1 sand substrate on 18 Apr. 1999. This substrate was amended with dolomitic limestone at 7.1 kg·m -3 (12 lb/yard 3 ) and Micromax (Scotts Co., Marysville, Ohio) at 890 g·m -3 (1.5 lb/yard 3 ). All pots received 22 g (0.7 oz) of Osmocote Plus 15N-3.9P-10K (Scotts Co., Marysville, Ohio) every 6 months. A second experiment containing 20 additional cultivars, plus L. involucrata as a repetition from the first experiment, was similarly set up on 2 Sept. 1999.
All plants were grown in a full sun nursery in Davie, Fla. (maximum photosynthetic photon flux = 1900 µm·m -2 ·s -1 ), where they received about 2 cm (0.8 inch) of water daily from overhead irrigation, plus natural rainfall. Ten replicate plants of each cultivar were arranged in a randomized complete-block design. Within 2 months of planting, all blocks of lantanas showed signs of infestation with greenhouse orthezia. Six months after planting, all plants were scored by both authors for the percentage of plant surface area covered with greenhouse orthezia and the percentage agreed upon by both authors for each plant was used in the analysis. Data were analyzed by analysis of variance (PROC GLM, SAS, SAS Systems, Cary, N.C.), with mean separation by the WallerDuncan k ratio method. Since mean infestation levels for L. involucrata used in both experiments were statistically (ANOVA) similar (96.2 and 97.3 for experiments 1 and 2, respectively) and overall means and SE for the two experiments were not significantly different (39.9 ± 1.9 and 35.5 ± 2.1 for experiments 1 and 2, respectively), the data from both experiments were combined and analyzed as a single data set.
Results and discussion
The mean percentage of foliage infested with greenhouse orthezia varied greatly among lantana cultivars from a low of 6.7% for 'Dwarf Pink' to more than 95% for L. depressa and L. involucrata (Table 1 ). In general, L. camara cultivars and a few of its hybrids had the lowest infestation rates followed by L. montevidensis and the spreading hybrids that probably have L. montevidensis as one of their parents. The most highly susceptible lantanas were the two species native to southern Florida pinelands, L. depressa and L. involucrata.
Greenhouse orthezia has been considered for possible use as a biological control agent for L. camara, which is considered a noxious weed throughout much of the southeastern United States and Hawaii (Muniappan and Viraktamath, 1986; Perkins and Swezey, 1924) . However, this study shows that L. camara and its improved cultivars appear to be much more resis-
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tant to greenhouse orthezia than the desirable Florida natives, L. depressa and L. involucrata. Unfortunately, many of the L. camara cultivars and similarlooking hybrids are not necessarily suitable for landscape use due to their leggy growth and/or seed production, making them aesthetically unattractive and potentially invasive. For example, the most resistant cultivar in this study, 'Dwarf Pink', is leggy and not particularly attractive in the landscape. However, L. camara-type cultivars such as 'Silver Mound', 'White', 'Patriot Dovewings' and 'Patriot Hot Country' are fairly resistant to greenhouse orthezia and are considered by the authors to be attractive and desirable landscape plants.
Due to its wide host range, the results obtained in this study were somewhat surprising considering the breadth of plant diversity upon which greenhouse orthezia feeds. The mechanism of resistance expressed by the various lantana cultivars to greenhouse orthezia is at this time unknown. In general, complex chemical and nutritive plant constituents (Bernays and Chapman, 1994) may be responsible for differences in host selection and colonization by greenhouse orthezia among the various cultivars. It is also possible that differences in physical attributes between lantana cultivars, such are tissue hardness, color, scent, and trichomes are responsible for observed differences.
In summary, in areas where greenhouse orthezia is a problem on cultivated lantanas, many of the L. camara cultivars and hybrids are fairly resistant to this pest. Lantana depressa and L. involucrata, and to a lesser extent, L. montevidensis and its hybrids, would be poor choices for use in areas where this pest is present. Care should be taken when selecting L. camara type cultivars to prevent the establishment of potentially invasive plants.
